Alveolar hypoxia, inhibition of hypoxic pulmonary vasoconstriction, and permeability edema.
We previously reported that regional alveolar hypoxia reduces oleic acid-induced permeability edema formation [Cheney et al. (1987). J. Appl. Physiol. 62: 1690-1697]. In order to define the role of hypoxic pulmonary vasoconstriction (HPV) on this effect, we studied the effects of regional alveolar hypoxia on permeability edema formation with this response inhibited. Dogs weighing 25 +/- 1 kg in which the HPV response had been inhibited by the administration of minoxidil (1 mg/kg i.v.) were anesthetized, mechanically ventilated and had a bronchial divider placed so the left lower lobe (LLL) could be ventilated with an FIO2 = 0.05 or FIO2 = 1, while the right lung was continuously ventilated with an FIO2 = 1.0. In 10 study animals the LLL was ventilated with an FIO2 = 0.05 for 4 h after induction of bilateral permeability pulmonary edema with 0.05 ml/kg of intravenous oleic acid. In six control animals the LLL was ventilated with an FIO2 = 1 for 4 h after the same injury. Postmortem gravimetric analysis indicates that alveolar hypoxia of the LLL with the HPV response inhibited had no effect on pulmonary edema formation. We conclude that inhibition of HPV abolishes the protective effect of regional alveolar hypoxia on oleic acid-induced permeability edema formation.